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SYRINGE DELIVERY SYSTEM FOR 
DISPENSING A DENTAL COMPOSITE OR 
OTHER HIGHLY VISCOUS MATERIAL 

BACKGROUND OF THE INVENTION 

1. The Field of the Invention 

The present invention relates to syringe systems that are 
used for storing and dispensing materials therefrom. More 
particularly, the present invention relates to a dental syringe 
system that provides for controllable doses of a highly 
viscous, pliable, light-activated dental composite. 

2. The Relevant Technology 
Cosmetic and/or functional augmentations of a tooth due 

to chipping or decay are common dental procedures. Typi 
cally, the dentist Will apply a resin-based, light-activated 
dental composite to the tooth in order to ?ll a chipped or 
missing area. When the dental composite closely matches 
the natural color of the tooth, the repair job is barely, if at all, 
noticeable. 

Typically, the dental composite is stored and dispensed 
from a syringe that is constructed to progressively extrude 
the composite material. Because the composite materials are 
highly viscous, it is often quite dif?cult to operate existing 
syringes Without the use of both hands. 

In addition, because only a small amount of the dental 
composite Within a syringe is used for each patient, there is 
a risk of cross contamination from one patient to the next. In 
addition, existing syringes include numerous crevices that 
can make effective cleaning betWeen patients dif?cult. 

It Would, therefore, be an advantage in the art to provide 
a syringe delivery system for dispensing a highly viscous 
material (e.g., a dental composite) having a design that is 
more effectively cleaned betWeen patients. It Would be a 
further advantage to provide a syringe delivery system that 
can be easily operated With only one hand. 

BRIEF SUMMARY OF THE PREFERRED 
EMBODIMENTS 

The present invention is directed to a syringe delivery 
system for dispensing a highly viscous material through a 
syringe delivery opening. The system includes a syringe 
barrel having a delivery opening, a plunger including a 
threaded shaft that threadably engages the syringe barrel for 
selectively dispensing a viscous material through the deliv 
ery opening, and a plunger gripping member in gripping 
communication With the plunger that includes means for 
sealing the threaded shaft of the plunger so as to prevent 
contamination by foreign matter. According to one embodi 
ment, the means for sealing may comprise a sheath that 
covers the threaded shaft of the plunger so as to hide the 
plunger beneath the sheath. The sheath provides a sealed 
environment for the threaded shaft so as to prevent entrance 
or contamination by foreign matter. 

According to one embodiment, at least one of the syringe 
barrel or sheath is ellipsoidal in cross section so as to alloW 
a user to more easily grip the sheath and rotate the barrel 
during use. 

The sheath may, in some cases, be enlarged relative to the 
syringe barrel. An enlarged sheath also alloWs a user to more 
easily grip the sheath and rotate the barrel during use. 

To further facilitate easy gripping and one handed use, the 
syringe barrel and/or the sheath may include one or more 
gripping portions formed of a grippable material. 
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2 
The syringe delivery system may further include a cap for 

selectively covering the delivery opening. In one example, 
the cap may comprise a ?ip-top cap. 

According to one embodiment, the sheath of the plunger 
gripping member includes a WindoW through Which a level 
indicator is visible. The level indicator may comprise a tab 
formed as part of the threaded shaft of the plunger. The level 
indicator tab may ride Within a groove formed on the inside 
surface of the sheath so as to be visible through the level 
indicator WindoW. The groove may be located opposite the 
level indicator WindoW (e.g., the groove is formed on an 
inside surface of the sheath adjacent to the level indicator 
WindoW Which alloWs a user to vieW a level indicator tab 
through the WindoW). The position of the level indicator is 
dependent on the level of composite or other highly viscous 
material being dispensed. For example, When the system is 
full, the level indicator tab may be positioned at the proximal 
end of the groove formed Within the inside surface of the 
sheath. As the material Within the system is dispensed, the 
level indicator tab may ride Within the groove toWards an 
empty position. 

According to one embodiment, the sheath and/or the 
syringe barrel may be formed of a material that blocks 
transmission of curing light Wavelengths so as to prevent 
premature curing of a light curable dental composite or other 
curable material Within the syringe barrel. 
The syringe delivery system may further include a plu 

rality of intersecting planar vanes at the distal delivery end 
of the syringe barrel so as to de?ne separate compartments 
of the viscous material at the delivery opening. Such an 
embodiment alloWs a user to more easily dispense a desired 

amount of material. According to one embodiment, the 
intersecting planar vanes may comprise a material that 
blocks transmission of curing light Wavelengths. Preferably, 
the intersecting planar vanes comprise a material that is 
suf?ciently similar in color to the viscous material being 
dispensed, so as to be essentially unnoticeable in compari 
son to the viscous material. Such an embodiment prevents 
?ecks of material removed from the planes that adhere to a 
dispensed material from being noticeable or distracting in 
the ?nal cured material. 

These and other advantages and features of the present 
invention Will become more fully apparent from the folloW 
ing description and appended claims, or may be learned by 
the practice of the invention as set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

To further clarify the above and other advantages and 
features of the present invention, a more particular descrip 
tion of the invention Will be rendered by references to 
speci?c embodiments thereof, Which are illustrated in the 
appended draWings. It is appreciated that these draWings 
depict only typical embodiments of the invention and are 
therefore not to be considered limiting of its scope. The 
invention Will be described and explained With additional 
speci?city and detail through the use of the accompanying 
draWings in Which: 

FIG. 1A is an exploded vieW of an exemplary syringe 
delivery system of the present invention; 

FIG. 1B is a cross sectional vieW of the assembled syringe 
delivery system of FIG. 1A; 

FIG. 2 is a perspective vieW of the syringe delivery 
system of FIG. 1A in an assembled con?guration; 

FIG. 3A is a perspective vieW of an alternative syringe 
delivery system having a cylindrical sheath and an ellipsoi 
dal barrel; 
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FIG. 3B is a perspective vieW of an alternative syringe 
delivery system having a cylindrical sheath and a cylindrical 
barrel; 

FIG. 4 is a close up partial perspective vieW of a desired 
amount of product being dispensed from the distal delivery 
end of an exemplary syringe delivery system; and 

FIG. 5 is a perspective vieW of the syringe delivery 
system of FIG. 2 being Wiped doWn for sterilization. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

I. Introduction 
A detailed description of the invention Will noW be 

provided With speci?c reference to Figures illustrating pre 
ferred embodiments of the invention. It Will be appreciated 
that like structures Will be provided With like reference 
designations. 

The invention generally relates to a syringe delivery 
system for dispensing a viscous material through a syringe 
opening. The syringe delivery system includes a syringe 
barrel having a delivery opening, a plunger including a 
threaded shaft that threadably engages the syringe barrel for 
selective dispensing of a viscous material through the deliv 
ery opening, and a plunger gripping member in gripping 
communication With the plunger that includes means for 
sealing the threaded shaft of the plunger so as to prevent 
contamination by foreign matter. According to one embodi 
ment, means for sealing may comprise a sheath that covers 
the threaded shaft of the plunger so as to hide the plunger 
beneath the sheath. The sheath provides a sealed environ 
ment for the threaded shaft so as to prevent entrance or 
contamination by foreign matter. 

II. Exemplary Syringe Delivery Systems 
FIGS. 1A and 1B illustrate, respectively, an exploded 

vieW and an assembled cross sectional vieW of a syringe 
delivery system 100. Syringe delivery system 100 includes 
a syringe barrel 102, having a delivery opening 104, a 
plunger 106 including a threaded shaft 108. The threaded 
shaft threadably engages a threaded nut 103 Which itself 
threadably engages and may form part of syringe barrel 102, 
so as to alloW a user to selectively dispense a viscous 
material through delivery opening 104. 

Syringe delivery system 100 further includes a plunger 
gripping member 110. Plunger gripping member 110 is in 
gripping communication With plunger 106 via level indica 
tor tabs 120 and gripping tabs 121 of plunger 106 and 
receiving grooves formed on an inside surface of plunger 
gripping member 110. Grooves 123, Which mate With level 
indicator tabs 120, can be seen in FIG. 1B. Another pair of 
grooves (not seen) formed on an inside surface of plunger 
gripping member 110 mate With gripping tabs 121. Plunger 
gripping member 110 includes a sheath 112 that covers 
threaded shaft 108 of plunger 106, so as to shield plunger 
106 and threaded shaft 108 beneath sheath 112. Sheath 112 
provides a sealed environment for threaded shaft 108 so as 
to prevent entrance or contamination by foreign matter. 

Perhaps as best seen in FIG. 2, at least one of syringe 
barrel 102 and/or sheath 112 may be a ellipsoidal in cross 
section. An ellipsoidal cross section in either the syringe 
barrel 102 or sheath 112 alloWs a user to more easily grip 
sheath 112 and rotate syringe barrel 102 during use, par 
ticularly during operation of the syringe delivery system 100 
With only one hand. The embodiment illustrated in FIG. 2 
includes an ellipsoidal sheath 112 and a cylindrical syringe 
barrel 102. 

35 

40 

45 

50 

55 

60 

65 

4 
As illustrated in FIG. 2, sheath 112 may be enlarged 

relative to syringe barrel 102. Such a con?guration also 
alloWs a user to more easily grip sheath 112 and rotate 
syringe barrel 102 during use, particularly during operation 
of the syringe delivery system 100 With only one hand. 

To further aid in gripping and rotation, syringe barrel 102 
may optionally include one or more gripping portions 
formed of a grippable material. According to one embodi 
ment, the complete outside surface of syringe barrel 102 
may be formed of a grippable material. According to one 
embodiment, the grippable material may comprise a ther 
moplastic elastomer. As illustrated, syringe delivery system 
100 may further include a cap 114. FIG. 2 illustrates cap 114 
as a ?ip-top cap, although any other suitable cap could be 
used. 

According to one embodiment, the syringe delivery sys 
tem 100 may include a level indicator WindoW 118. Level 
indicator WindoW 118 may be formed as a part of sheath 112. 
WindoW 118 may be formed of a suitable translucent or 
transparent material so as to alloW a user to vieW the position 
of level indicator tab 120. According to one embodiment, the 
level of material Within syringe barrel 102 may be indicated 
as full When level indicator tab 120 is near the proximal end 
of WindoW 118. As the material Within syringe barrel 102 is 
dispensed, tab 120 incrementally progresses toWards the 
distal end of WindoW 118. In other Words, as syringe barrel 
102 is rotated relative to sheath 112, threaded shaft 108 of 
plunger 106 to Which tab 120 is attached also rotates relative 
to syringe barrel 102. causing the plunger 106 to move 
longitudinally relative to syringe barrel 102 and slide lon 
gitudinally Within sheath 112. as the syringe barrel 102 does 
not move longitudinally relative to sheath 112 When rotated. 

According to one embodiment, sheath 112 and/or syringe 
barrel 102 may comprise a material that blocks transmission 
of curing light Wavelengths. According to one such embodi 
ment, sheath 112 and syringe barrel 102 may be opaque. 

According to one embodiment, syringe delivery system 
100 further includes a plurality of intersecting planar vanes 
122 at the distal end of syringe barrel 102. Intersecting 
planar vanes 122 de?ne separate compartments of viscous 
material 124 as the material is pushed through syringe barrel 
102 exiting through delivery opening 104. Intersecting pla 
nar vanes 122 may comprise any suitable material. Accord 
ing to one embodiment, planar vanes 122 comprise a mate 
rial that blocks transmission of curing light Wavelengths. 
According to a further embodiment, planar vanes 122 com 
prise a material that is sufficiently similar in color to the 
viscous material 124 being dispensed so as to be essentially 
unnoticeable in comparison to the viscous material. Such an 
embodiment prevents ?ecks of the planar vane material that 
may be removed With viscous material 124 from being 
noticeable in the cured material (e.g., dental restoration). 

According to one embodiment, syringe delivery system 
100 may include a dynamic seal 126 betWeen plunger 
gripping member 110 and syringe barrel 102. Such a 
dynamic seal 126 may be formed of any suitable ?exible 
material (e.g., a thermoplastic elastomer). The dynamic seal 
126 forms a tight seal betWeen plunger gripping member 110 
and syringe barrel 102 so as to prevent entrance or contami 
nation by foreign matter as syringe barrel 102 is rotated 
relative to plunger gripping member 110 during delivery of 
the dental composite or other highly viscous material. 

FIG. 3A illustrates an alternative syringe delivery system 
200. Syringe delivery system 200 includes a syringe barrel 
202 having a delivery opening 204, a plunger including a 
threaded shaft (not seen) that threadably engages syringe 
barrel 202 for selectively dispensing a viscous material 



US 7,261,559 B2 
5 

through delivery opening 204. Syringe delivery system 200 
further includes plunger gripping member 210 including a 
cylindrical sheath 212. Sheath 212 provides a sealed envi 
ronment for the threaded shaft (hidden beneath sheath 212), 
so as to prevent entrance or contamination by foreign matter. 
The sheath 212 of plunger gripping member 210 is illus 
trated as being cylindrical While syringe barrel 202 is 
illustrated as being ellipsoidal in cross section. 

FIG. 3B illustrates another alternative embodiment of a 
syringe delivery system Where both the sheath and syringe 
barrel are cylindrical. Syringe delivery system 300 includes 
a syringe barrel 302 having a delivery opening 304, a 
plunger including a threaded shaft (not seen) that threadably 
engages syringe barrel 302 for selectively dispensing a 
viscous material through delivery opening 304, and a 
plunger gripping member 310 that includes a sheath 312. 
Sheath 312 covers the threaded shaft and plunger (not seen) 
so as to hide the plunger and threaded shaft beneath sheath 
312. Sheath 312 provides a sealed environment for threaded 
shaft, so as to prevent entrance or contamination by foreign 
matter. 

Although various embodiments have been illustrated 
including syringe barrels and/or sheaths of elliptical and/or 
cylindrical cross sections, it is to be understood that the 
sheath and/or syringe barrel may be of any shape desired. 

Ill. Exemplary Methods of Use 
FIG. 4 illustrates a method of using syringe delivery 

system 100 for dispensing a viscous material 124 through 
delivery opening 104. A dental instrument 130 may be used 
to remove a Wedge or portion of viscous material for use. 
Once the desired amount of material has been removed, 
syringe delivery system 100 may be cleaned. 

FIG. 5 illustrates syringe delivery system 100 being 
Wiped doWn With a toWelette 132 used to sanitiZe, clean, and 
disinfect syringe delivery system 100. Smooth and closed 
sheath 112 makes cleaning simple and effective. Because the 
sheath of syringe delivery system 100 completely covers the 
plunger and threaded shaft, foreign matter is prevented from 
entering and contaminating the syringe delivery system 100, 
particularly the small crevices of the threaded shaft. 

The present invention may be embodied in other speci?c 
forms Without departing from its spirit or essential charac 
teristics. The described embodiments are to be considered in 
all respects only as illustrative and not restrictive. The scope 
of the invention is, therefore, indicated by the appended 
claims rather than by the foregoing description. All changes 
Which come Within the meaning and range of equivalency of 
the claims are to be embraced Within their scope. 

What is claimed is: 
1. A syringe delivery system for dispensing a viscous 

material through a syringe opening comprising: 
a syringe barrel having an outer gripping surface that is at 

least partially exposed during use, a holloW inner 
chamber for holding therein a viscous material to be 
delivered, and a delivery opening at a delivery end of 
said syringe barrel in communication With said holloW 
inner chamber; 

a threaded nut attached to or forming part of said syringe 
barrel; 

a plunger including a threaded shaft that threadably 
engages said threaded nut and Which is at least partially 
disposed Within said holloW inner chamber of said 
syringe barrel for selective advancement Within, and 
dispensing of a viscous material from, said holloW 
inner chamber through the delivery opening; 
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6 
a plunger gripping member in gripping communication 

With said plunger comprised of a holloW sheath that is 
rotatable relative to the syringe barrel and Which 
encloses said threaded shaft of said plunger and a 
portion of said outer gripping surface of said syringe 
barrel, said holloW sheath enclosing a portion of said 
outer surface of said syringe barrel as said plunger is 
advanced Within said holloW inner chamber; and 

a dynamic seal comprised of a ?exible elastomer material 
integrally formed on an inner surface of said holloW 
sheath that engages said outer surface of said syringe 
barrel, said dynamic seal remaining ?xed relative to 
said holloW sheath and rotating relative to said syringe 
barrel as the sheath and barrel are rotated relative to 
each other, said dynamic seal remaining in contact With 
said outer surface of said syringe barrel to thereby 
maintain a seal betWeen said holloW sheath and said 
outer surface of said syringe barrel so as to prevent 
entrance or contamination by foreign matter. 

2. A syringe delivery system as recited in claim 1, Wherein 
at least one of said barrel or said sheath is ellipsoidal in cross 
section so as to alloW a user to more easily grip said sheath 
and rotate said syringe barrel With a single hand during use. 

3. A syringe delivery system as recited in claim 2, Wherein 
said sheath is ellipsoidal and said barrel is cylindrical. 

4. A syringe delivery system as recited in claim 2, Wherein 
said syringe barrel is ellipsoidal. 

5. A syringe delivery system as recited in claim 1, Wherein 
said sheath is enlarged relative to said syringe barrel. 

6. A syringe delivery system as recited in claim 1, Wherein 
said syringe barrel and/or said sheath comprise one or more 
gripping portions formed of a grippable material. 

7. A syringe delivery system as recited in claim 1, Wherein 
said threaded nut is threadably attached to an end of said 
syringe barrel distal to said dispensing end. 

8. A syringe delivery system as recited in claim 1, further 
comprising a cap. 

9. A syringe delivery system as recited in claim 8, Wherein 
said cap comprises a ?ip-top cap. 

10. A syringe delivery system as recited in claim 1, 
Wherein said sheath of said plunger gripping member further 
comprises at least one level indicator WindoW. 

11. A syringe delivery system as recited in claim 10, 
Wherein said threaded shaft includes at least one level 
indicator tab that rides Within at least one groove formed on 
an inside surface of said sheath, said at least one groove 
being opposite said level indicator WindoW. 

12. A syringe delivery system as recited in claim 11, 
Wherein said plunger further comprises at least one gripping 
tab that rides Within at least one groove formed on an inside 
surface of said sheath, said plunger gripping member being 
in gripping communication With said plunger via said at 
least one level indicator tab and said at least one gripping tab 
of said plunger riding Within said grooves formed on an 
inside surface of said plunger gripping member. 

13. A syringe delivery system as recited in claim 1, 
Wherein said sheath and said syringe barrel comprise a 
material that blocks transmission of curing light Wave 
lengths. 

14. A syringe delivery system as recited in claim 1, further 
comprising a plurality of intersecting planar vanes at the 
distal end of said syringe barrel for de?ning separate com 
partments of a viscous material as the material is pushed 
through said syringe barrel. 

15. A syringe delivery system as recited in claim 14, 
Wherein said intersecting planar vanes comprise a material 
that blocks transmission of curing light Wavelengths. 
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16. A syringe delivery system as recited in claim 14, 
Wherein said intersecting planar vanes comprise a material 
that is su?iciently similar in color to the viscous material 
being dispensed as to be essentially unnoticeable in com 
parison to the viscous material. 

17. A method of using a syringe delivery system com 
prising: 

providing a syringe delivery system as recited in claim 1, 
manipulating said syringe delivery system so as to selec 

tively dispense a viscous material through the delivery 
opening of said syringe delivery system; and 

cleaning the syringe barrel and sheath of said syringe 
delivery system. 

18. A method as recited in claim 17, Wherein said syringe 
barrel and said sheath are cleaned With a toWelette. 

19. A syringe delivery system as recited in claim 1, 
Wherein said ?exible material of said dynamic seal com 
prises a thermoplastic elastomer. 

20. A syringe delivery system for dispensing a viscous 
material through a syringe opening comprising: 

a syringe barrel having an outer gripping surface that is at 
least partially exposed during use, a holloW inner 
chamber for holding therein a viscous material to be 
delivered, a delivery opening at a delivery end of said 
syringe barrel in communication With said holloW inner 
chamber, and a cylindrical distal end opposite said 
delivery end; 

a threaded nut attached to or forming part of said syringe 
barrel; 

a plunger including a threaded shaft that threadably 
engages said threaded nut and Which is at least partially 
disposed Within said holloW inner chamber of said 
syringe barrel for selective advancement Within, and 
dispensing of a viscous material from, said holloW 
inner chamber through the delivery opening; 

a plunger gripping member in gripping communication 
With said plunger comprised of a holloW sheath that is 
rotatable relative to the syringe barrel and Which 
encloses said threaded shaft of said plunger and said 
cylindrical distal end of said syringe barrel so as to 
shield said plunger and said cylindrical distal end 
Within said holloW sheath, said holloW sheath enclosing 
a portion of said cylindrical distal end of said syringe 
barrel as said plunger is advanced Within said holloW 
inner chamber; and 

a dynamic seal comprised of a ?exible elastomer posi 
tioned so as to rotate relative to said sheath or said 
syringe barrel as the sheath and barrel are rotated 
relative to each other, said dynamic seal remaining in 
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contact With said sheath and said outer surface of said 
syringe barrel to thereby maintain a seal betWeen said 
holloW sheath and said outer surface of said syringe 
barrel and thereby prevent entrance or contamination 
by foreign matter, 

said sheath being enlarged in cross section relative to a 
cross-section of said syringe barrel so as to facilitate 
relative rotation of said sheath and said syringe barrel; 

Wherein said sheath provides a protective environment for 
said threaded shaft. 

21. A syringe delivery system as recited in claim 20, 
Wherein said sheath is substantially larger in cross-section 
compared to said syringe barrel. 

22. A syringe delivery system as recited in claim 20, 
Wherein said ?exible elastomer is formed on an inner surface 
of said sheath that engages said outer surface of said syringe 
barrel and/or on said outer surface of said syringe barrel that 
engages said inner surface of said holloW sheath so as to 
prevent entrance or contamination by foreign matter. 

23. A syringe delivery system as recited in claim 22, 
Wherein said ?exible elastomer of said dynamic seal com 
prises a thermoplastic elastomer. 

24. A syringe delivery system for dispensing a viscous 
material through a syringe opening comprising: 

a syringe barrel having a delivery opening; 
a plunger including a threaded shaft that threadably 

engages said syringe barrel for selective dispensing of 
a viscous material through the delivery opening; and 

a plunger gripping member in gripping communication 
With said plunger that includes a sheath that covers said 
threaded shaft of said plunger so as to shield said 
plunger beneath said sheath; 

Wherein said sheath includes at least one level indicator 
WindoW and said threaded shaft includes at least one 
level indicator tab that rides Within at least one groove 
formed on an inside surface of said sheath, said at least 
one groove being adjacent to said level indicator Win 
doW. 

25. A syringe delivery system as recited in claim 24, 
Wherein said plunger further comprises at least one gripping 
tab that rides Within at least one groove formed on an inside 
surface of said sheath, said plunger gripping member being 
in gripping communication With said plunger via said at 
least one level indicator tab and said at least one gripping tab 
of said plunger riding Within said grooves formed on the 
inside surface of said sheath. 


